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of the carotid sheath. In addition, no atlases address 
specifically the path of the trigeminal nerve or its branches. 
We report on a series of patients in a single institution who 
were treated with adjuvant RT to the post-operative bed and 
relevant CN(s) following surgical resection of ACC of a minor 
salivary gland. 
Materials and Methods: Anatomic textbooks, radiologic data 
and online resources including eAnatomy were reviewed for 
descriptions of the CNs from their origin at the skull base to 
peripheral soft tissues. In addition, retrospective surgical 
series of patterns of failure of ACC were reviewed to identify 
at-risk nerves. A minimum 3mm brush was used in 
contouring. We advise bone windows for identification of 
neural foramina and canals, and soft tissue windows for 
contouring the peripheral course of the nerve. CN target 
definition volumes were reviewed by a consultant radiologist 
specialising in head and neck oncology. Treatment was 
planned using a simultaneous integrated boost technique, in 
2Gy per fraction. A total dose of 60-66Gy (depending on 
margin status) was delivered to the tumor bed, and 56Gy in 
33 fractions to the CNs. Figure 1 shows the path of the 
infraorbital nerve of V2 (row A), the palatine nerves of V2 
and its connection to the facial nerve via the vidian canal 
(row B), and other relevant landmarks (row C). 
 
 
 
 
Results: Table 1 outlines the site of disease with 
histopathologic features, presence or absence of PNI, CN 
identification and pathway, and RT dose received. 
 
 
Conclusions: For patients undergoing adjuvant RT for ACC of 
the minor salivary glands accurate and reproducible 
delineation of target volumes, including cranial nerves at risk 
of subclinical disease, is vital to reduce the risk of local and 
base of skull failure. To date, there are no guidelines 
available on the subject. Our series identifies sub-sites of 
ACC of minor salivary glands and the relevant nerves to 
include in the radiotherapy treatment volume. This should 
improve consistency in target volume delineation and 
ultimately in patient treatment.  
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Purpose/Objective: To evaluate an atlas-based automatic-
segmentation (AS) tool for contouring the breast clinical 
target volume (CTV) in patients simulated in prone position. 
Materials and Methods: The CTV of the breast was 
delineated manually on 40 consecutive patients (17 left, 23 
right; T1, T2) by a senior (Sr) radiation oncologist (RO). 
Thirteen patients were used as atlas cases sampled by breast 
size and laterality and 27 as test cases to evaluate the AS 
tool. A junior (Jr) RO contoured all test cases independently. 
AS was used next to generate CTVs (A). CTVs (Jr) and (A) 
were expanded out of the body and cropped at the skin. (Jr) 
and (A) CTV contours were modified by the (Sr) RO as needed 
generating corrected structures (Jr+Sr and A+Sr). All contours 
were compared to the ones defined by the (Sr) RO 
(reference) in order to calculate Dice similarity coefficient 
(DSC), Sensibility index (Se), Inclusiveness Index (IncI), 
absolute center of mass displacements in the XYZ directions, 
and volume differences. Correlations of DSCs with the Ratio -
Surface of the CTV in contact with Air over total CTV surface 
(RSA)- were analyzed. Time required for contouring 
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manually, generating automatically the CTVs and correcting 
them were registered and compared. Wilcoxon signed rank 
test was used when comparing different CTV groups and time 
recorded, while the Mann–Whitney test was used to check for 
differences for laterality. A linear regression was used for 
DSC correlations with RSA. The threshold for statistical 
significance was p ≤ 0.05. 
Results: The results of all parameters analyzed can be found 
in table 1. Overall Dice values were always higher than 0.8, 
with (Jr) manual mean values of 0.93, similar to data 
reported in the literature for intraobserver contouring 
reproducibility of supine breast CTVs delineation. No 
difference for laterality was seen. (Jr+Sr) and (A+Sr) had 
mean values above 0.95 for DSC, Se, and IncI with no 
statistical differences between the 2 groups, showing that AS 
errors requiring correction were small and comparable to 
manual contours. Both (A) and (A+Sr) contours were 
correlated to the RSA, with (A) contours DSC over 0.93 when 
RSA was higher than 0.7. (A+Sr) contours presented a smaller 
center of mass variation, with an important reduction in the 
Z direction. Mean times to correct (Jr) manual and (A) 
contours were comparable, approximately 5 minutes 
(p=0.064), with an overall gain in time using the AS tool and 
editing the structure: 7.3 minutes vs. 12.4 minutes 
(p<0.0001) compared to the reference (Sr) RO. 
Conclusions: The prone breast CTV AS tool proved to be 
reliable and could achieve manual contouring quality. 
Correcting (A) contours by a (Sr) RO helped to reduce center 
of mass displacements, creating more reproducible structures 
and reducing overall contouring time for target delineation.  
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Purpose/Objective: To evaluate the clinical impact of using 
deformable image registration (DIR) in tumor volume 
definition between PET/CT and planning CT images for 
primary thoracic esophageal cancer. 
Materials and Methods: 25 patients with esophageal cancer 
sequentially underwent 18F-FDG PET-CT scan and contrast-
enhanced 3DCT simulation. Only nineteen patients with 
SUVmax≥2.0 of the primary volume were available for this 
study. Gross tumor volumes (GTV) were delineated using CT 
and PET display settings. Then, PET/CT images were 
registered with planning CT scans using MIM software. 
Subsequently PET and CT contours were transformed and 
propagated by rigid image registration (RIR) and deformable 
warps to the planning CT scan. The properties of these 
volumes were then compared. 
Results: When the GTVCT delineated on the CT of PET/CT 
scan after both RIR and DIR was compared with the GTV 
contoured on the planning CT scan, significant improvements 
using DIR have been observed in the volume size, 
displacements of the center of mass (COM) in three-
dimensional direction and the Dice's similarity coefficient 
(DSC) (mean percentage volume change 10.57% for RIR and 
1.11% for DIR, p=0.003; mean displacements of the COM in 
three-dimensional direction 3.41 mm for RIR and 1.73 mm for 
DIR, p=0.006; mean DSC 0.76 for RIR and 0.80 for DIR, 
p=0.014). In contrast, similar improvements were not seen 
for the same comparison using DIR for transferring and 
propagated PET contours from the PET/CT scan to the 
planning CT scan (P=0.070-0.434).  
Conclusions: Although deformable registration improves the 
accuracy of CT-based target volume definition between scan 
sets acquired on the same patient, no consistent 
improvements were observed in the PET-based contours. 
Deformable registration was shown to be of marginal value in 
the definition of target volumes. 
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Purpose/Objective: Our previous data demontrated the 
dosimetric benefit of voluntary moderate Deep Inspiration 
Breath Hold (vmDIBH) during prone breast radiotherapy as 
compared to Free Breathing (FB) and the benefit of 
Inspiration Gating (IG) as compared to Expiration Gating. The 
choice between vmDIBH and IG was the next step. 
Materials and Methods: Eleven left sided breast cancer 
patients prepared for whole breast radiotherapy in prone 
position underwent three scans during initial simulation 
within an Internal Review Board approved protocol with 
written informed consent. The Orfit prone breast board was 
used. The first scan is performed in FB, the second during a 
short (10 seconds) vmDIBH at approximately 80% of the 
maximum inspiration capacity, the third using IG. The IG scan 
is performed using the Real-time Position Management (RPM) 
device from Varian linked to the large bore dedicated 
simulation CT scanner (General Electric). The RPM infrared 
box is taped on the back of the patient. The RPM monitored 
vmDIBH and allowed data recording, without using the gating 
mode. Online virtual simulation on the Advantage Sim 
platform is used to prospectively select the optimal breathing 
and treatment position, before comparative dosimetry on the 
3 breathing situations. 
Results: All patients tolerated the procedure with acceptable 
discomfort. Based on visual assessment during virtual 
simulation, 9 patients were treated during prone vmDIBH, 
one was treated prone during FB due to the absence of 
advantage of the breathing and one was rescanned and 
treated in supine position due to unsatisfactory cardiac dose 
in prone albeit the breathing manœuvres. The RPM curves 
during IG in prone position were nearly flat during free 
breathing, therefore a slightly increased breathing amplitude 
was requested to the patients. Visually, the anatomic benefit 
of vmDIBH was superior to IG. After breast contouring 
intervision, the planning study is ongoing and will be 
presented at the meeting. 
Conclusions: Virtual simulation in prone position 
demonstrated the superiority of voluntary moderate deep 
inspiration breath hold over inspiration gating. 
    
 
 
